




















































































けた（Fig. 1）。このうち南部3地点｛P3明石（34°12’19”N, 132°52’30”E），P5野賀（34°13’06”N, 132°55’07”E），
P6岩白（34°14’33”N, 132°55’30”E）｝，北部7地点｛P11七々見（34°14’37”N, 132°51’08”E），P17マリンパーク
安芸灘の魚類相 9
Fig. 1.  Location of fi sh fauna survey points (P1-P17) around Osaki-Kami 
Shima Island, from May 2007 to March 2008. Circles (N = 9) and 
squares (N = 5) indicate survey points for sampling by line fi shing 
and for underwater observation by snorkeling, respectively. Survey 
months are indicated in parentheses. For locations of the island in 
Aki Nada, Seto Inland Sea, see Fig. 2.
Fig. 2.  Location of fi sh fauna survey points in Aki Nada, from May to July 
2007. Plots indicate survey points for sampling by line fi shing (N = 




（34°15’16”N, 132°52’26”E），P9長島ゲート（34°15’29”N, 132°52’41”E），P9-2向山（34°15’18”N, 132°52’46”E），


















た大崎上島内の南部3地点（P3, P5, P6），北部3地点（P8, P9-2, P11）（調査月は Fig. 1参照）の総記録魚種数
のデータを基に，水温が上昇して多くの魚の活性が高く，かつ偶発的に来遊する南方系魚種の出現のみられ
ない時期である7月の調査データを用いて，全魚種を記録するために最小限必要な作業者数を見積もった































































 P3 10  9 8 17 0.178 5.6
 P5 11  9 6 15 0.170 5.9
 P6 11 11 7 18 0.197 5.1
Northern coast
 P8 11  9 4 13 0.105 9.5
 P9-2  9  9 7 16 0.167 6.0
 P11  7 10 6 16 0.170 5.9
Table 1.  Estimation of the minimum worker requirement (MWR) calculated from the catch ratio of potential fi sh 
targets, based on the year-round survey data. All sites are located on Osaki-kami-jima Island, where the 
year-round bimonthly survey was conducted during May 2007 - March 2008. Data of July are used for 
the calculation because of the stable environmental condition; low water temperature condition occurred 
in earlier months (Jan-May; see results) and temporalily appearances of migrating fishes (e.g., 
Oplegnathus fasciatus, Petroscirtes breviceps, Siganus fuscescens) occurred in later months (Sep-Nov), 
which may lead under- or over-estimation of caliculated values, respectively.
*The values indicate potential target species that recorded in the other months at the same sites, except for seasonally migrated pelagic fi shes.
**Mean catch ratio (d) indicates mean value of the ratio of workers (a) caught the target species. The ratio of uncaught species is treated as 0. 
For example, of 10 workers at P3 on July, 5 caught Halichoeres tenuispinnus, while no one succeeded to catch Hexagrammos agrammus that 
caught in subsequent months at the survey point. Then, the catch ratio become 0.5 and 0, respectively. As a mean value of the ratio for 17 fi sh 
species, “0.178” is calculated for P3. If each fi sh species is caught only by one worker, MWR will be close to (a) {mean catch ratio ≈ 1/(a)}. In 
contrast, if any of all recorded fi sh species were caught by every workers, MWR would be close to 1.
Fig. 3.  Change of recorded fish species relating 
with duration of the line fi shing effort. Data 
of the same survey point are connected 
with lines.  Survey point codes are shown 
beside lines (for locations see Figs. 1 and 
2). Data of survey points with over 60 min 
fishing efforts (70-100 min, N = 8) are 
shown.  Data were taken during July 13-21, 
2007, with 7-11 workers. Clamworms or 
krill were used as baits, and small sized 
bent fishing hooks (gap width 3-5 mm) 
were set near bottom of the water column 
nearby the pier. Increment of the recorded 
species number gradually became slower 
according to elapsed time, and data seemed 





May 17-18 July 20-21 Sep 13-14 Nov 15-16 Jan 17-18 Mar 17-18
Water temperature (ºC) 15.1-16.2 21.8-23.2 25.5-27.1 20.4-21.4 12.7-13.6 11.1-11.4
Salinity 31.4-32.2 31.3-32.3 32.0-32.6 31.7-32.4 31.3-32.2 31.3-32.1
DO (mg/L) No data 7.3-9.2 7.2-8.8 6.6-7.6 9.3-9.9 9.8-10.2
Sum of workers 81 80 35 105 72 78
Sum of survey points 7 8 5 7 6 7















Sebastiscus marmoratus　カサゴ ● ●△ ● ● ● ●○
Sebastes inermis　メバル ●○ ●○ △▲ ●○ ●○ ●
Sebastes hubbsi　ヨロイメバル ○
Sebastes pachycephalus chalcogrammusアカブチムラソイ ●
Sebastes pachycephalus nudus　オウゴンムラソイ ○
Tetrarogidaeハオコゼ科
Hypodytes rubripinnis　ハオコゼ ●○ ●○ ●○ ●○ ●○ ●
Hexagrammidaeアイナメ科
Hexagrammos otakii　アイナメ ●○ ○
Hexagrammos agrammus　クジメ ●○ ●○ △▲ ○ ○ ●○
Cottidaeカジカ科
Pseudoblennius cottoides　アサヒアナハゼ ○ ○▲ ○ ●





Trachurus japonicus　マアジ ●○ ○
Sparidaeタイ科
Acanthopagrus schlegelii　クロダイ ○▲ △ ○
Pagrus major　マダイ ● ● ●○ ○ ○
Sillaginidaeキス科
Sillago japonica　シロギス ○ ○ ●
Embiotocidaeウミタナゴ科
Ditrema temmincki　ウミタナゴ ○ ○ ○ ●○ ○
Neoditrema ransonneti　オキタナゴ ▲
Pomacentridaeスズメダイ科
Chromis notata notata　スズメダイ ●○ ●○ ● ●
Abudefduf vaigiensis　オヤビッチャ ▲ △
Oplegnathidaeイシダイ科
Oplegnathus fasciatus　イシダイ ●○ △
Girellidaeメジナ科
Girella punctata　メジナ ○ ● ▲ ●○ ●
Table 2.  Shallow water fi shes found around Osaki-kami-jima Island recorded by bi-monthly fi shing survey and by 
supplementary underwater observation. Each fishing survey was basically conducted by around 10 
workers for 60 min. Three and 2-5 survey points were set up on southern coast and northern coast of the 
island in each survey month, respectively (for location, see Fig. 1). Circles and triangles indicate fi shes 
recorded by catch and only by underwater observation, respectively. Solid and open symbols indicate 













Semicossyphus reticulatus　コブダイ ●○ ▲ ●○ ●
Pseudolabrus sieboldi　ホシササノハベラ ●○ ●○ ●○ ●○ ●○ ●○
Halichoeres poecilopterus　キュウセン ● ●○ ●○ ●○
Halichoeres tenuispinnus　ホンベラ ●○ ●○ ●○ ●○
Stichaeidaeタウエガジ科
Dictyosoma burgeri　ダイナンギンポ ○ ○
Pinguipedidaeトラギス科





Omobranchus elegans　ナベカ △ △







Sagamia geneionema　サビハゼ ○ ○ ○
Acanthogobius fl avimanus　マハゼ ○
Pterogobius elapoides　キヌバリ ●○ ●○ ●○
Pterogobius zonoleucus　チャガラ ▲ ▲
Istigobius hoshinonis　ホシノハゼ ○ ●○ ●○ ○
Cryptocentrus fi lifer　イトヒキハゼ ○ ○ ○ ○
Favonigobius gymnauchen　ヒメハゼ ○▲ △







Pleuronectes yokohamae　マコガレイ ○ ○
Tetraodontiformesフグ目
Monacanthidaeカワハギ科
Rudarius ercodes　アミメハギ ▲ △▲ △
Thamnaconus modestus　ウマヅラハギ ●○ ●○ ●○
Stephanolepis cirrhifer　カワハギ ▲ ●○
Tetraodontidaeフグ科
Takifugu pardalis　ヒガンフグ ●○ ○ △ ●○ ●○ ●○
Takifugu poecilonotus　コモンフグ ● ●○ ● ●○ ●○ ●
Takifugu niphobles　クサフグ ●○ ●○ ●○ ●
Number of species 24 33 34 32 23 10
2007 2008











Survey zone code YS NS KRa KG OS OKs OKn KRe OT
Survey times (Local survey points) 2 (2) 4 (2) 4 (4) 3 (3) 3 (3) 3 (3) 3 (3) 3 (3) 3 (3)
Total survey efforts 1440 1590 1440 1620 1500 1440 1440 1680 1440
Very common species (occurrence ratio > 50 %)
Pseudolabrus sieboldiホシササノハベラ 29 143 25 12 58 64 5 0 0 37.3 78
Halichoeres tenuispinnusホンベラ 8 13 32 21 22 32 8 5 9 16.7 100
Takifugu poecilonotusコモンフグ 8 2 6 17 1 19 27 16 18 12.7 100
Halichoeres poecilopterusキュウセン 17 11 32 6 7 1 8 4 0 9.6 89
Chromis notata notataスズメダイ 10 15 2 1 1 25 4 0 0 6.4 78
Hypodytes rubripinnisハオコゼ 7 2 10 15 3 3 14 1 1 6.2 100
Pterogobius elapoidesキヌバリ 0 2 5 8 1 6 9 7 13 5.7 89
Sebastes inermisメバル 4 6 6 3 2 4 7 3 3 4.2 100
Takifugu niphoblesクサフグ 0 6 10 0 4 2 0 2 1 2.8 67
Cryptocentrus fi liferイトヒキハゼ 0 1 1 2 0 0 1 6 0 1.2 56
Takifugu pardalisヒガンフグ 1 0 1 3 0 0 1 1 1 0.9 67
Common species 
Hexagrammos otakiiアイナメ 0 0 0 4 0 0 1 2 4 1.2 44
Hexagrammos agrammusクジメ 0 0 0 0 2 1 6 0 0 1 33
Sebastiscus marmoratusカサゴ 0 0 3 1 0 3 0 1 0 0.9 44
Istigobius hoshinonisホシノハゼ 0 0 0 4 0 1 1 0 1 0.8 44
Girella punctataメジナ 2 3 0 0 0 1 0 0 0 0.7 33
Ditrema temminckiウミタナゴ 0 1 0 2 0 0 1 1 0 0.6 44
Trachurus japonicusマアジ 1 1 0 0 0 2 1 0 0 0.6 44
Sillago japonicaシロギス 0 0 1 0 1 0 0 3 0 0.6 33
Pseudoblennius sp.3キリンアナハゼ（Cottidaeカジカ科） 0 0 1 3 0 0 0 0 1 0.6 33
Pseudoblennius cottoidesアサヒアナハゼ 0 0 1 0 0 0 2 0 1 0.4 33
Pagrus majorマダイ 1 0 0 0 0 2 0 0 1 0.4 33
Rare species (occurred on 1 or 2 sites)
Stephanolepis cirrhiferカワハギ 3 0 0 0 0 0 0 0 0 0.3 11
Sebastes hubbsiヨロイメバル 0 0 0 0 0 0 1 0 1 0.2 22
Repomucenus ornatipinnisセトヌメリ 1 1 0 0 0 0 0 0 0 0.2 22
Tridentiger trigonocephalusアカオビシマハゼ 0 0 0 1 1 0 0 0 0 0.2 22
Mugil cephalus cephalusボラ 0 0 0 0 0 0 0 1 0 0.1 11
Sebastes pachycephalus chalcogrammusアカブチムラソイ 0 0 0 0 0 1 0 0 0 0.1 11
Sebastes zonatusタヌキメバル（Scorpaenidaeフサカサゴ科） 1 0 0 0 0 0 0 0 0 0.1 11
Pseudoblennius percoidesアナハゼ 0 1 0 0 0 0 0 0 0 0.1 11
Epinephelus akaaraキジハタ 0 0 0 0 0 1 0 0 0 0.1 11
Evynnis japonicaチダイ（Sparidaeタイ科） 0 0 0 0 0 0 0 0 1 0.1 11
Neoditrema ransonnetiオキタナゴ 0 0 0 0 0 0 0 1 0 0.1 11
Semicossyphus reticulatusコブダイ 0 1 0 0 0 0 0 0 0 0.1 11
Pseudolabrus eoethinusアカササノハベラ（Labridaeベラ科） 0 1 0 0 0 0 0 0 0 0.1 11
Dictyosoma burgeriダイナンギンポ 0 0 0 0 0 0 0 0 1 0.1 11
Neoclinus bryopeコケギンポ（Chaenopsidaeコケギンポ科） 0 0 0 0 0 0 0 0 1 0.1 11
Repomucenus valencienneiハタタテヌメリ（Callinonymidaeネズッポ科） 0 0 0 0 0 0 0 1 0 0.1 11
Pterogobius zonoleucusチャガラ 0 0 0 1 0 0 0 0 0 0.1 11
Pterogobius virgoニシキハゼ（Gobiidaeハゼ科） 1 0 0 0 0 0 0 0 0 0.1 11
Favonigobius gymnauchenヒメハゼ 0 0 0 0 0 0 1 0 0 0.1 11
Thamnaconus modestusウマヅラハギ 0 0 1 0 0 0 0 0 0 0.1 11
Cumulative individual number 94 210 137 104 103 168 98 55 58
Subtotal of species 15 17 16 17 12 17 18 16 16
Table 3.  List of fi shes found in shallow waters in Aki Nada by the fi shing survey during May 25-July 21, 2007, 
categorized by prevalence and abundance. For each species, catch individual numbers are listed for nine 
survey zones (for locations, see Fig. 2). Total survey efforts are calculated from sum of “workers x survey 
duration (min) for each local survey point”. Mean of catch individuals representing abundance (N = 9 
survey zones) and occurrence ratio (OC) in the nine survey zones representing prevalence are shown for 
each species, respectively. In each category of occurrence ratio, fi shes are aligned by order of mean of 


























































ン群）の採集個体数は安芸灘南西ゾーン群より有意に低かった（Mann-Whitney U検定，U＝0, P<0.05; 
Table 3）。同様に大崎上島を境界とした安芸灘北東ゾーン群と安芸灘南西ゾーン群での採集頻度の有意差は，
キヌバリにも認められた（Mann-Whitney U検定，U＝1, P<0.05; Table 3）。同種では北東ゾーンに多いとい
うホシササノハベラと逆の傾向であった。また，大崎上島における周年調査において，各魚種の出現頻度（出
現を確認した調査時期の割合）を南部と北部で比較すると，ウミタナゴとイトヒキハゼの2種に北部への有













記録に含まれている（Tables 2 and 3）。
　大崎上島の周年調査における水温は5月から9月まで上昇し，その後低下する明確なパターンを有してお





















キダイMicrocanthus strigatus，コウライトラギス Parapercis snyderi，タカノハダイ Goniistius zonatus，チョ
ウチョウウオ Chaetodon auripes，ブダイ Calotomus japonicusなど）の侵入が将来生じる可能性は十分に考
え得る。
　大崎上島の3月調査では採集個体数および記録魚種数が顕著に低下した（Table 2）。塩分濃度は周年安定
しており，各調査時期間に有意差はみとめられなかった（ANOVA P<0.05, post-hoc Scheffe検定 all P>0.05; 
Table 2）。溶存酸素（DO）については，7月，9月，11月よりも1月，3月がより高い傾向にあった（ANOVA 
















　ササノハベラ類は定住性が強く（中園，1979；Matsumoto et al., 1997），成魚に回遊など長距離移動する
習性はない。また，繁殖はオスが維持する縄張り内でペア産卵により分離浮性卵が水塊中に産出され（中園，
1979；Matsumoto et al., 1997），卵は潮流によって運搬されて幼魚が新たな生息場所へ定着する。すなわち
本種の「急増」あるいは「分布拡大」は，親魚の移動ではなく，孵化仔魚および幼魚が定着・生存すること
によりもたらされる。上述したように安芸灘における潮流の主流は東向きであり，中島から来島海峡方向（NS













　安芸灘広域調査における北東ゾーン群の海水塩分濃度（平均±SD, 31.4 ± 1.9 ‰, N = 9地点）は南西ゾー
ン群（31.9 ± 0.6 ‰ , N = 15地点）と顕著な差がみとめられなかった（2標本 t検定，t = 1.2, P>0.05）。しかし，




6地点）よりも有意に低かった（2標本 t検定，t = 2.3, P<0.05）。ただし，松本ら（2010）は備讃瀬戸において，
5.2 mg/lという低い DO値の水域で同種の高い出現頻度を記録している。それゆえ海水中の溶存酸素（DO）
の低さが安芸灘北東エリアへの分布拡大を遅らせる決め手となっているとは考えにくい。ササノハベラ類は
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Fish fauna of shallow waters of Aki Nada, Seto Inland sea, Japan
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Summary
　　We surveyed fi sh fauna at shallow waters of Aki Nada, Seto Inland Sea by the line fi shing census, 
using small hooks attaching clamworms or krills as baits, during May 2007 - March 2008. We set up survey 
points at piers with Sargassum belt in Osaki-Kami Shima Island, and conducted the census (ca. 10 person x 
60 min at each) bimonthly to analyze seasonal differences of fi sh fauna. In order to evaluate geographic 
variation of fi sh fauna, we also held the census at 26 survey points of nine zones situated a wide area in Aki 
Nada during May-July, 2007. A total of 63 species of 29 families were recorded. Of 63 species, 76 % were 
commonly recorded in Iyo Nada region. In contrast, the common species ratio fell to ca. 30% in comparison 
with data recorded in Uwa Sea region, which strongly supports the validity of the border of biogeographical 
regions between “Warm temperate region” including Uwa Sea and “intermediate temperate region” 
including Iyo Nada and Aki Nada (Nishimura, 1981). The almost year-round occurrences in the Osaki-
Kami Shima were admitted in the following 18 species, Sebastiscus marmoratus, Sebastes inermis, 
Hypodytes rubripinnis, Hexagrammos agrammus, Pseudoblennius cottoides, Pagrus major, Ditrema 
temmincki, Chromis notata notata, Girella punctata, Semicossyphus reticulatus, Pseudolabrus sieboldi, 
Halichoeres poecilopterus, Halichoeres tenuispinnus, Parapercis sexfasciata, Istigobius hoshinonis, 
Cryptocentrus fi lifer, Takifugu pardalis, Takifugu poecilonotus. Most of these species commonly occurred 
in the survey zones in Aki Nada waters, suggesting that these are core components of fi sh fauna in shallow 
waters of Aki Nada.
Key words:  Core species, Distribution range extension, Intermediate temperate region, Line fi shing census, 
Seasonal appearance
